A glucokinase-like enzyme induced in Mule duck livers by overfeeding.
The Mule duck develops a fatty liver in response to overfeeding, which results from a dramatic increase in de novo liver lipogenesis, and thus raises questions regarding the role of glucokinase (GK), a key enzyme regulating carbohydrate metabolism in mammals. However, the presence of GK in avian species is still a matter of debate. The aim of the present study was to characterize a GK-like protein (using an immunological technique) and a GK-like activity (using an enzymatic assay) in duck liver and to measure their respective variations during various stages of overfeeding. Duck liver protein cross-reacted with antibodies directed against mammalian GK yielding a band at 50 kDa, i.e., the same molecular weight as mammalian GK. The intensity of the signal varied significantly between overfed and control ducks but in opposing ways according to the GK antibodies used, which suggests the presence of 2 isoforms of GK in the duck liver as in mammals. Enzymatic analysis demonstrated the presence of glucose phosphorylation activity sensitive to high and low glucose concentrations (high/low ratio between 1.7 and 3.7) in the soluble and particulate fractions of liver homogenates. Glucokinase-like activity per milligram protein was strongly induced by overfeeding, and plasma insulin levels increased concomitantly. More than 80% of total GK-like activity was concentrated in the soluble component from 1 to 13 d of overfeeding. These results suggest that a GK-like enzyme may actively contribute to glucose disposal throughout the overfeeding period in Mule ducks fed a carbohydrate-rich diet.